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(54) MEMBRANOUS PROTEIN M161 AG AND 

CYCLIC-DNA CAPABLE OF CODING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new 
membranous protein M161Ag, having a specific amino 
acid sequence, biosynthetically produced in relation to 
apoptosis of a cell, having actions on promotion of the 
clearance of a human myelocytic leuke mic cell and 
useful as a therapeutic agent, etc., for leukemia, etc. 

SOLUTION: This new membranous protein M161Ag has 
an amino acid sequence represented by the formula or 
an amino acid sequence substantially the same as that of 
the amino acid sequence represented by the formula and 
is biosynthetically produced in relation to the apoptosis of 
a cell, capable of promoting the clearance of a cancer 
cell, especially a human myelocytic leukemic cell and 
useful as a therapeutic agent, etc., for leukemia, etc. The 
membranous protein M161Ag is obtained by extracting 
an mRNA from a P39 (+) strain which is a substrain of a 
myelocytic leukemic cell strain P39, preparing a cDNA 
library using the resultant mRNA, then screening the 
prepared cDNA library with a synthetic oligonucleotide 
capable of coding a part of an amino acid sequence of 
the membranous protein purified from the P39 (+) strain 
as a probe, integrating the resultant cDNA into a vector 
and carrying out the expression thereof in a host cell. 
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Zl/WRiAl 6 1 Ag 0 

t^cDNA. 
[0 0 0 1] 

immtzfflRttm *m&, mm*yw& io 

Ml 6 lAg&tfaSE^/^Kfcn-Kf -ScDNA 
[0 0 0 2] 

[&£*<*«] m 1 6 1 a git t h#s&ffiaitoi«fisa 

fefcP3 9 (+) K#**l*K*>A?*ir£fty, m2m 

^#©fMte1"efC&S*lT^5 ( Matsumoto et al., 
J. Exp. Med. ,181,115-125(1995)) „ 
[0 003] 20 

fc£3®8f£«:#t.5fll*>W*Ml 6 lAg&n- K 
[0 0 04] 

[l6S5:#^1-5fcft<Z)^a] Ml 6 1 A 

fl§WtP3 9CDcDNA5'f^?'J-A>6itt*D-> 

swaii. mi^tr^jwmi xws 1^1-75 30 
; Mswifc^atttra-ftr ^ j msmzMtz * y* 

^SMl 6 1 AgTfeS. 

[0 0 0 5] #3SBtt. HlfCaVfTSyWE 

>>!H0»Jfe3-K"*&cDNAT»*5. JSTF, 

ifwicsiwr*. *i§^a)cDNAii, jBtT«*e>»ci, 

1 6 1 Ag<D7$.Sf»miX*)s -fu—fzttm-z. 

M 1 6 1 A g ItitWt&lfcMmfcP 3 9 ©JE8?7fft.5 
P3 9 (+) «k y, fu3SLfeJ.Exp.Med., 181, 115-125(1 40 
995)SBIS©#i£ld£oT, J|l|HlH91-6ii:««T?S6. 
P3 9(4, • • U-9— ^ • U V 

-^>^*^tLTv^ P3 9 (+) mm±. m 

m<DP3 9 (+) (1 2XJ) T, 4 8Bffl8P$)t 

[0 0 0 6] JJclc, P3 9i»J, ^raRNA^iffiU 
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ym> »ii pCEV4^^^-<7)^^tifep 

39 (+) WfficDNA^^U-^^'J-z^ 
14, ft&CpB 1 u e s c r i p t fciffeMnSClfctf"? 
ft. MCI 8 0 3&££$V^i:#;T*££o **U- 

=.> Jftt. - vf ^y #y >> 3 >ffi(c«fc W 
[0 0 0 7] ^n-n>ystifecDNA®^saji, 

» 1 . 3 k b T'& U, -e©^^HJiJttH2^t® 3 Ca* 
ta'JT'&S. ^^6*t£3;ft£7^$@E?!J, HP 

mi 6 1 Ag©r^ mmw-L mi^-twn 

ft*. SfnC^-t*J:^fC3CD^>A'^^©2 4McD^^ 
Kfc^tM 2 8M©7^ ygfctn&fcy, SBfc 
#?*tt4 2kDaT»»<5. 

[000 8] *5Wi©*f«i:3Si5*>^irft<z)r^ ygi 

inn* 75 jmm%%?&*yMm&momb 

*T?»6. H»fC*«IH©cDNA(7)lfija9!ltj % 01 

[0 0 0 9] Ml 6 1 Agtt. jHSSOTsKh-^tCBB 

T, Ml 6 1 Ag&tmi&n-FI-ScDNAtt, Q 

[0 0 10] 

58tt<Z)g9fe<Z>flMK] 

[0 0 11] 

mm 

OHBftl] cDNAOi'D-^^ 
<7tl--f<Dlffi>M 1 6 1 A g £#1$: (M 1 6 1 A 
b, ifcjtfcJ.Exp.Med. , 181, 115-125 (1995) #$0 £:/n- 

^i: lx p 3 9 (+) fi3xio umami&mmfr 
&>m$i mmm. ±mxm u ,^5 o A g ©^s^ 

eSSrfffc. *S^5:7^ (AB I ^ 

[0012] XGNNDE sNIsFkDIsgY 



cuNA9>f79y-stBRt4. P3 9 (+) «ty, 

mRNA^ffl-tS^li, rf5&©Invitrogen mRNA ft 50 



^7^ SWSBfflfrttV -3-%>?\/tt F^n-^TI5 
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3 

[0 0 13] GGA AAC AAC GAT GAA TCC AAT ATT TCA TT 
C AAA GAG AAA GAT AT (44bp) 

<mRNA0fflffi>P3 9©8tfcRtfP3 9 (+) IS* 
^Pjlnvitrogene mRN Alftfft^'V h (Invi trogene 
Srja^TmRNA&JfiSfiLfe. ISBWlCttnanufact 

#k bMSS^ % * l^©^"? m R N A b to 
<cDNA7^y7'J-ffltt>P3 9 10 
ffeniRN ASrRNase(-) reverse transcriptase (GIBC 
OBRUS iCi'JcDNAiC^bfeo 2 ttCDHA polyme 
rase (Toyobo® Cfc yr^flDN Ail L/C dtlCB 
stXIU>*-fctfflnbfc. U^#H#tIDNA&B 
s tXI33ffibfepCEV4lOH»i&». (gftft 

HflDcDNA^-f^U-Sr^Hbfc. *U=f7n-:f 
&#lC&pCEV4/cDNA£MCl 8 0 3^J©Stt 

ymzXV&KLti. «ffllClipCEV4/cDN 
AfcCOSiW (ATCC<fc*JliA) fCh5>X7x? 

<l^[4^a->©^^u-->^>^i 06 i@<7)mci 

fflVVfejUSS (Maniatis et al. .Molecular cloning,19 30 
89) 2®(»m.9U-y\th%\ZQ. 9kb 

< c D N A (Dimm&&fe> 2®<Dffl&?U-yZD 
NA5/-*x>tf- (AB I 3 7 3 A) (C^WTiSS 

x>xfc£tfift ATGBW63KX tf'JA^Wk 
sKyAx-Ol/Sr^a^V^-*^**^*^ 
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4 

-?XX*£%£:lC3' RACE& 5' RACES?: 
GWBU 02&OBI3£5Vfl^>-?x;/x£^£ o 

)- J fy-fnv s r4"J > f\£« *&1 0 # g©RNA&#U 
->tC7^n-X«SS»lftU (Maniatis et al., 
Molecular cloning, 1989) tCf£oT7D y hfeftofc. 

£ibtC6 5"a 0. 2XSSCT?washing 5tf?V\ 

*S3lfcH4CaV*. H4JCaVTJ:^lCP3 9-<+) M** 
T'ttM 1 6 1 A g lzm-?Z> RN A tffcJfiSnfctf, P 
3 9 (-) ISHrefc^Sftfcfr-ofc. 

) RT-PCRM 
Perkin Ermer Cetus©=>fy h£$V\T7''n Kn-;MC*g 
SGLTfXofc. *>£©P3 9 (+) OmRNA*»&^S 
©0 2 MM 3l3bfecDNA)i)«RT-PC RSTCW 
fctiSifc, P3 9»»S:^e«W)mRNA^&Wtt 
fflcDNAjWI&tiftV^fcftaBBbfc. 
[0 0 14] 

Kwifflajfl >/^kmi 6 1 

Agftt«-n«:3-K1**cDNAfelKW6. Ml 6 

i A g tf, e NtfUieifii^iWro^ y T^yxzim 

i-s©t% eifc^©t&g^@^^Jffl-ts 

[0®©fS5i?i&M 

[01] mi 6 iAg©y^>'aiM*« - fH 

[02] Ml 6 1 Ag£=l-h*"t5 cDNA©feSB2 

^©lu^gi^Sr^-t® 
[03] Ml 6 lAg&3-Ft"5cDNA©£gIB 

#j©*¥»£fc**Bi 

[04 ] P 3 9 **Etefe© R N A©S^?fci&©il§SS:7r; 
[05] P3 9DMW)mRNA^e>IIERLfcoDNA 

©m^^©*sm£^-rm 

[06] mixture priierCMBBWI&S'tBI 
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"VLNGFKHQQ 



111 

A1AS*L3EQD 



241 

GETACECMhTT 



301 

JQDKDRILT3 



361 

VAENHPSNTE 



421 

SAWKAAX*' 



131 



141 



SIXQY1DAHR BELERNQOU 



131 

IGIDFD1ETE 



191 



201 



161 171 
YK*PYSLQFN KESAFTTGY 



221 



5'fflpriner 



ESKRWASH3 GCAWOVTTP NBOFAKOILY YNQKJDCSSKI YHTSFVKLDS 



231 



261 



271 



281 



291 



VINNVLSSTP ADVXYNPHVI LSVAOPATFE TVRLANKOQY VIGVDSDQCM 



311 



321 



331 



341 



351 



VLKH1KQAVY ETLLDULEK EEOYXPYVVK DKKADKK*SH PGTQKEK*fG 

371 381 391 401 411 

BQAKINFfKIX BADCMFKELP EDFVKY1NSD KALKDGNXID NVSHtLEAH 



3' Aprlner 



T T T A 
5' -GGNAA AA GA GA -3' 
C C C G 



A T A 
5* -AT TCI IN TCNAG AA-3* 
C C 0 
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10 20 30 40 » SO 

MCOOim ?j£@MMG ICM UU m MI, TTtTXTTKOZ X L S UMXX3 M O!U.«JUrk 

70 ** S r> 80 50 100 1 110 120 

fju r ^vui i uc jlotuckw tmimff aa aoutccrm kkomoot tcKcioutM 

130 140 ISO 160 170 ISO 

ABKW&OKX tAOXMUkTW ATCTCimOfc aiCCWWCS MMOUCT? SRMAMCC 

130 200 210 220 230 240 

□ouTcn uurcux coc yteroi xmatmra. MeaMUCx oocximu 

250 2« 270 210 2M 300 

cxmwuxx AxausccTXT cuccnm mccwoml fluutcMMer aBTKncui 

310 330 330 340 350 __ 3M 

vawMna CGMccnusc touuctttc axxctcctj* uwaeaecx ami m ttc 

37D 380 390 400 410 420 

l a w wiMtf DW*ci*CTT fttecccrcca. w tfa c nm tfcnmu ou»axta 

• OQ 440 450 4CQ 470 4 >0 

JUOCTCIkOU: MKUUCST GMKMftXC AMXCMAM CKXIQSI1XC QW-AIJiLUX 



550 560 370 900 SW «00 

CMCM5SC3X TGOWrXGOl ACTTOMTM. CTGMCUG1 TBMUUStUA MSBCXTSXTO 



«70 UO «90 700 7X0 720 

GTXTTCTMll CSUCMtCaUL AWXT AMX CUBXMUAX Tf ACCKKX TCXOCTt»rTX 

730 740 730 760 770 7*0 

MTXMM3C MSCnmCX OCTCQTSAM MAXEMCftC TCTDCTMT MTCTTmC 

7M 100 410 120 030 140 

cncMCAcc accxeuerr Kwrtrwr. aantM ctxkcxgxt cczoaccse 
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no 190 

MC9SCM3A TOCMXT9CZ 
940 930 

x T CT i A caTC acttcxmm. 

LOGO 1010 
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il20 1130 
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11B0 1190 
MG&ATXMCC AGMOUTTC 

1240 1250 
JQMAKTTGA CMXGTZ&CT 
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CMM^T MICMUM 
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1300 1370 
MMODUXr TTTTTTCn* 
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3140 
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1M0 • 1410 1420 K30 1440 

*MCACTTTT KTCrrttTO TOTTOOl AGKSMUM GftGUAUK 

1460 1470 W«0 1490 LWO 

TGCCWCrt AMMttCTT QSUMU»A «KBWB JCCMJffWT 

1S20 1930 1340 IMA 156g 

OTdTTOk awo=«»c» crrcvpswr ciMNiicca tommtbc 
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(74) [ftfilA] (74)[PATENTAGENT] 

[ir-n I ] [PATENTATTORNEY] 

[ttf. '<l± Yi$\>] 1M< ttifcli Yusuke Hiraki 

(57) l&m (57)[SUMMARY] 



[ftm T'-l'i] [SOLUTION] 
M I i:: x ' fttf id The amino acid sequence shown in Figure 1, Or 

N l [' ■\<~\" f ' i ' ft'-rtd^'J - u 'U : Pf P rotein M161Ag which has the substantially 
ft'j .»-[..-] -^v 1 / ^fy/^ij ./< { j same aniino acid sequence as the amino acid 
" ~ sequence shown in Figure 1, And cDNA which 

codes the above-mentioned amino acid 
sequence. 



<j c I ) N .A 



I'M] [EFFECTS] 

lrfflM:i^' v xV vV !tM 1 6 1 A Novel membrane protein M161Ag and cDNA 

s IV'^tit'^— M~& c D N which codes it are provided. 

[lM^/>tM] [CLAIMS] 



L^Xi I ] [CLAIM 1] 

[y] I !i ■n'I - "'' 5 y ft^ffi^'K y (i The amino acid sequence shown in Figure 1 , Or 

I*] l !l j<~t~ r i ' ffeffi^J ^ '^Pf P r otein M161Ag which has the substantially 

^y-\ n j ~/--r ^ ' same a m 'no acid sequence as the amino acid 

^^ v ^ Ml biaI sequence shown in Figure 1. 

U^f{:>] [CLAIM 2] 

[;*] 1 (; fc^ r ^ y ffet*]d^h Xtt The amino ac 'd sequence shown in Figure 1 , Or 

I*] 1 {z f<tv $ ' ffefim ^ ' £fl cDNA which codes the substantially same 
A ; J('f"] ■■■^" r ^ 7 f^ffi^y ^ amino acicl sec l uence as ^e amino acid 

, . l 7 ~ T . ~ sequence shown in Figure 1. 

Ft ; ocI)NA, 

I *«Jc7Mi ^BIt^ [DETAILED DESCRIPTION OF INVENTION] 
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[o 0 0 1 ] [0001] 



[ <>£ W J i' .i W,--) ' & ttifa ] [TECHNICAL FIELD] 

fc^m]!!, #rHi/c ' J y^''' r ('l\\ This invention relates to novel protein M161Ag 

I <■"> I \ « fk'C > /N ''Vt ancl cDNA which codes concerned protein. 

-1- ii - k -.}-/, c D K A 



[0«m:>] [0002] 



[ ; ':'.'t-.''ikf'i] 

Ml h I A g I ! 

;i'!L ; l|^TI)]^ft; I' 

n vll'.'i v ; • • , •/ 
c :i •.'>:••* u 4 : 

'•;tC ,; L- a— h/L -l/i 

(:t -I" 4' ^ f I T I > % 

( Matsumoto et 

al..J.Exp.Med..181,115- 
125(1995)) 



, t MTMfki'.i 
9 (-) 

r.'r ; v, s '?) 2 



[PRIOR ART] 

M161Ag is membrane protein contained in the 
human myelocytic-leukemia cell strain P39 (+). 

It has functions, such as activation of a 
second complement activated route, and the 
adsorption of a complement C3. 

An isolated purification of this protein and 
preparation of a monoclonal antibody are 
already made (Matsumoto et al., J. Exp. Med., 
181,115-125 (1995)). 



[ O o 0 :i ] 



[0003] 



[ It Wj tA W • *t L £ v 1 1" Z> tfft [PROBLEM ADDRESSED] 

>$}] Objective of the invention, It is in isolating cDNA 

^ ^r-uji;/. 1 1 ^'jj-j; rc '•■Piltfi wnicn codes membrane protein M161Ag which 

I'}: .^-^f-}-r,|j^^ > y-frvi 1 6 has vanous biological activities, and providing 

''^ . " ' . . use means more efficient than this protein's. 

I A g Y 3 — I'o c I) NA5: 

[ O 0 0 4 ] [0004] 



[ffiJK'dT^i.'t-f'o t^O) f f V] [SOLUTION OF THE INVENTION] 

f^eWj '2" It, M l 6 1 a g OK Tnis inventor determines a probe from N 
^ 1 ffefid 7 '' 1 ] t U 7\:i~-f terminal amino acid sequence of M161Ag. 

It succeeds in isolating a positive clone from 
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I . ~ ji till l I' 3 9 cDNA library of P39 using this. 
,/) { I) N A i ~> u --/W.>|H,i This invention was completed, 
ft- i:/ - ^4if;ii ~ <\ z u irij^c That ' St ^is invent i° n - the amino acid 
>- y f tP]]'^''A : fjjc L V/ sec l uence shown in Figure 1, Or it is protein 

~ n ' ] " " " M161Ag which has the substantially same 
amino acid sequence as the amino acid 
sequence shown in Figure 1. 



fey^'l c I ) K 



i a g -:*.v, -;> : 

[()() o 3] [0005] 

t/':, K'C^jf-t, 1*1 I i: -j^i ~v Moreover, this invention, the amino acid 

• ' ftvi-i:' ' ; 'J vfLI^I 1 i: ~' r ' sec l uence shown in Figure 1, Or it is cDNA 

- , A , ]\ t \ '!-*'■■'•• li'i- -r i which codes the substantially same amino acid 

rK'i'iL. VI J '. h u. H'j, _hj -/k ' , ■ • ■ - , 

sequence as the amino acid sequence shown in 

Figure 1 . 

Hereafter, this invention is explained in detail. 

; ip^f J, :*i " \> . t- ri [l )\ - } 1 <: DKA CDNA of this invention can be cloned as 

( t, VK I V 1 I: -"i ! L "C 7 r.r — follows. 

; ,; '-|- ' j : '■- /^ c > 6 5 First, a probe is prepared from the amino acid 

1h j >'I f' ,t\l 1 (> 1 Aji'^r/' ; sequence of purified M1 61 Ag. 

/ ft:<f iL i/,i] i 1 1 — ^f^/jSc M161Ag can be isolate-and-purified from P39 

-i - \ T ifi \ ^^•ffpi-ii ( + ) whi ch is the substrain of the myelocytic- 

O; \i i .i ■^i.t'fiMfhM leukemia cell strain P39, according to the 

wJMWdMVZ LW^'fre^ method Qf above-mentioned J.Exp.Med. 

P :j 9 ( - » .£ y ) , ij.iriU L ti 181,115-125 (1995) description. 

J. Exp. Med. ,181 ,115-125(1995) Japanese Cancer-Research resource bank is 

niM£t/> i/rJHl^-.-C, MWM storing P39. 

t/j : ^ P 3 9(1, P39 (+) substrain cultivates P39 (+) of a 

— ;/ . ^ > Hh— . i; parent strain for 48 hours under low 

Hh . ,j •/„-/ . ^//jif^ temperature (12 degrees-Celsius), and is 

r^LY-' p •» 9 (-) rfptt °' :)ta ' nec ' out °f ^ e stra ' n which acquired 

n ^1/ ^ " ^ ^ !J apoptosis resistance. 

( 1 2 ; C) P\ 4 8H*FS51ttf*L, 

-Kf Oil Y. : 

[0 0 0 ] [0006] 

P 3 t l ' . -ir.mR N A Next > f rom P39 ' mRNAs of total are extracted 

'WftlMl t l h '/j'h c D N A ^ ancl °DNA is synthesized after this. 

, Yjj^j- ?-> l c [) N A ^ Compound cDNA is inserted in a suitable vector 

v '.' V, . . 7 . , " and the microorganism used as a host is 

tf ^-^ H ^ AU transformed. 

t t£>ym-ftZf-ft&& L , c CDNA library is prepared, 

n N A -/ f v U — *r f1'/£i~ Commercially available InvitrogenmRNA 
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P 3 9 ('-+-) ,t v ) , m R N extracting kit can perform the method of 

extracting mRNA from P39 (+). 

A cloning of cDNA can be performed by for 
example, screening cDNA library of P39 (+) cell 
where pCEV4 vector was integrated. 

As a vector, pBluescript etc. can be used 
other. 

As the microorganism to transform, for 
example, an Escherichia-coli strain and 
MC1803, etc. can be used. 

A screening can be performed by the colony 
hybridization method. 



A *' till Mi -i- ; 3 viJiiU iliW- 
Invitrogen mRNA litKl 1 ,^ ' I- C 
L w fj-") z o I) N 

p c: k \' 4— 7 •v-c/)^R.-'t,N i 
,}!, / - P :; 9 ( • i W'J.c" < ■ i> N 
A ~> { — *> -k '' 'J — -■- y 

: !rl: t l Mr"> -i l _ 
k ;;, ; . . v .-/— u L.-Cit. ^'i:. 

p 111 ',i e n c r i p I !r ?<; 



7 ! U 



:j 17 — . 



-f ' — 



•7 



t •' i.; •') 



[ (t 0 o 7 ] 

K* 5 ft, *'J 1.3k b 0 , 
^>^.M~fid*'im-<l 2 ^u ; l<l :j 
') -eft, 'o . i > 0 n:<ir 

i 6 i a g ? /mtidmt, 

W l ii-jW-jifin -C-.*>'o ; 14 1 !' 
-j .t -'ill 10) 'i >-.'<■'? '(g J) 2 

4 M</> v '/-h.'U- K£#tf 
4 2 8 «(';>7' ? /jfe^Mj/c n , 

It'/iT '//I 1 Ili4 2 k D a X'h 



[0007] 

The sizes of cloned cDNA are about 1 .3 kbs. 

The base sequence is as being shown in 
Figure 2 and 3. 

The amino acid sequence estimated from now 

on, that is, the amino acid sequence of M161Ag 

is as being shown in Figure 1. 

As shown in Figure 1 , it consists of 428 amino 

acids containing 24 transit peptides of this 

protein. 

Presumed molecular weight is 42kDas. 



[0 0 0 8] 

A*j!-[») 
3 y 



s 7 ft 

■ft" i 'mw^u-v 



ttilFJ-J tMu [*| 1 lZ>y;-\~T 



[0008] 

The amino acid sequence of protein used as the 
subject of this invention is not limited to the 
sequence shown in Figure 1. Protein which has 
the substantially same amino acid sequence as 
this is also contained in the technical range of 
this invention. 

Here, "it is substantially the same" is the 
sequence which the change of deletion, 
substituted, addition, etc. produced about 
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fid VJ n ; ^ o > i * v imvQ 



^ H ^C, fftj^ f t several amino acid residues of the amino acid 

>)\) £{L;v : 'k I . /;:fid^J~?*>^ sequence shown in Figure 1, comprised such 

X liiipL'fid^'l ^ Mfi'i" 4> Itfif-fc ^ at ' s the mean ' n 9 ^at *he sequence which 

■riV/i-'^'' h ti'i-vi'^^/t-r has functions, such as activation of a second 

complement activated route and the adsorption 
of a complement C3, as same as the above- 
mentioned sequence is also contained. 

; 3 Mi)::: t- W I c/ > c r>N.\t/> Similarly, the base sequence of cDN A of this 

iti. l kh\ J/l \ i . |*| I !:. j^j J / invention, It is not limited to that which codes 

P&fid^'l r - J — K")~ v rv- ; >!:['JW;* the amino acid sequence shown in Figure 1. 

■"",M,~i\ ~. <\i b 'K'uft'jl-l ["*] -4* DMA which has the substantially same base 

\i[ i t C-[V {j *-) - •', | ) k \ o Mfc sec l uence as this is also contained in the 

'm ! ( - fl ,n- ^ i - technical range of this invention. 

[doom] [0009] 

VI I is I A^f t, i'lHirL'J'- 7 * '~*':Y- V M161Ag is membrane protein by which a 

— , ■ r IVIi'l'" L " r/ t : u IjV " ;r > biosynthesis is carried out in relation to the 

)K,v v : V- v -r C . ti* 1 ' ^iti ^ apoptosis of a cell. 

, . \ \'\ Clearance of a cancer cell, in particular a 

,;]v: t hYiMultt-i I iiiL^i^Mc/- ^ human mye | 0Cytic .| eukemia ce || is accelerated. 

i; ; "' >: ' tft^^6.!'^''C Therefore, M161Ag and cDNA which codes it 

\1 1 *:> i A R&i'rtir-^ K ca n be utilized as therapeutic agent, such as 

-I" ; :» c D N All, r.i inL^i4 x leukemia. 



[0 OKI] [0010] 

{■^\^y-} : c)m^y^Mi\ t The aspect of implementation of invention] 

[0 Oil] [0011] 

[ iiVfef^i] [Example] 



[ ijfefv] i ] [Example 1] 

c I ) K \ 0) Vu — A cloning of cDNA 

- 7 * p — -/\/ »^:|^ >\ / i i 6 1 A Preparation of a probe> M161Ag was purified 

' t t i./i. ", Af t .'. ' 1 * , w . ti from the cell solubilization fraction of 3*1010 

. „^ ..r- p 39 ( + ) strains, having made the antibody 

J.Exp.Med.,181,115-125(1995) {m% \^ gnd | jterature y j. Exp . Med . ( 181)115 y . 

^!Ki> £ /u- > !: L CP 3 9 -i 25 (1995) reference) as the probe (a 

(-) tt;3 ■ 1 O 10 fl^HlIiJl&M purification method, above literature). 
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The purification protein of about 50 micro-g 
was obtained. 

This preparation was applied to the amino 
terminal-analysis machine (ABI peptide 
sequencer), and the following N terminal amino 
acid sequences were obtained. 



[<> 

X c> 

(): 
i -.]- 

V 

L / -. 



<» l 2] 

N'NPKsM s F k I ) I 
Y 

, 'Jv^'i' : [t u f|il5.i'l-j/'.t-.o'/ 

-r- ),--> | .;,! t. ■-, 

M L , c I ) K A i 

'' y — n ^ v i/i " ' r:/ 



[0012] 

XGNNDEsNlsFkDIsgY 

(A capital letter showing the settled amino acid. 
A small letter shows a possible amino acid.) 
An oligonucleotide probe is produced as follows 
from this amino acid sequence. 

It made as the probe of cDNA library 
screening. 

The oligonucleotide estimated from N 
terminal amino acid sequence was synthesized 
as follows. 



[no l :j ] 
GGA AAC AAC GAT GAA TCC 
AAT ATT TCA TTC AAA GAG 
AAA GAT AT (44bp) 

mk N \0)\\\\[\\ . P 3 <><y>#i 
Kit V : P 3 9 ( - ) i\$Mfj>t> 
Invitrogene m R N A fit] Ml =V y 
h (Invitrogene %) r Cm 
RNA^f Lf: ; y^^JlKt 
manufacter'booklet Cft^t?} 

m R N A £r -fill Hi L/-i 0 



c I ) N A r 7 1 



> P 3 9 (+) tftMfj'bWftlm 
R N A RNase(-) reverse 
transcriptase (GIBCOBRL ®l> 

ilJ: *9 c DNAC^Lt 5 
DNA polymerase (Toyobo 

W [ZX 9 ~ *Ti$ftD N A t I 
:tii:R s t X I ') > Sr^J- 



[0013] 

GGAAACAACGATGAATCCAATATTTCATTCA 

AAGAGAAAGATAT(44bp) 

<Extracting of mRNA> mRNA was purified from 

the parent strain of P39, and P39 (+) substrain 

using InvitrogenemRNA extracting kit (made by 

Invitrogene). 

In fact, manufacter'booklet has purified in 
reproduction. 

MRNA was extracted by the method similar 
also from various kinds of cell strains and each 
human organ. 



Preparation of cDNA library> mRNA obtained 
from P39 (+) substrain was transformed into 
cDNA by RNase(-) reversetranscriptase (made 
by GIBCOBRL). 

Furthermore, BstXI linker was added to this 
as double chain DNA by DNApolymerase 
(made by Toyobo). 

Linker addition DNA is integrated in pCEV4 
which carried out BstXI cutting. The expression 
method (antibody screening), the oligo probe 
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'J — : - ^ ' - ; t ] ^ ' u --- ■ f/ 



/J[] L Ai 'J ^'-^7 — N A *■ method (oligonucleotide screening), and cDNA 

R s t X I UJICr L "A: p C F V 4 library in which either has a possible screening 

{gflifj; ih l iik'< ,J were produced. 

u j , , For oligo probe methods, pCEV4/cDNA was 
injected by the electroporation method in 
MC1803 Escherichia-coli strain (it is given from 
Dr. Nojima, Osaka university). 

: v ;:^[liuc/) c I ) N A "> i ; - For expression methods, pCEV4/cDNA was 

IJ - -":f1 L i " m-m..' — transfected into COS cell (it purchases from 

t p C F V 4. ' c I ) N ATCC). 

\ j ,-\n; | ^ o fcj)4-|Yir't; ( ^ The transfection was performed by the 

Pi '"''•■iTf'.M^ M ^ ,h "'y-J ^ electroporation method. 

l v |\ , L \_ , , " ■-'[ " t , B Y some expression method, since the 

" positive clone was not obtained, only the former 

( ^^lt);:(ti,CF J; s tated below. 
\* 4 ' c f ) \ A t (/ O S mUcl 

(ATi'r i. lift A> ; : I ■"' i 
•v.,. h ;. /-.. h -—v, ... 

M u 1 7 I 1 ; l — - 

'/ ii--y ^. t !j: /.• >v • /': c- 

l ^ fJ ' J ^ ^ " c/ ' ^ '* ' * <A screening of a positive clone> It is screened 

' ^ about 106 MC1803 colonies, making the 

\.v.y\ J \[ '! u — > v ' x u —.--✓* oligonucleotide which already produced as a 

jr'j l O fa f^/'MC I so o probe. 

:j i/;- — ^ "t~ Ci:fl :f M L A:i' Two positive clones were obtained. 

1 i _~ y " < v U' ; j ~ - f- [ - ^ " ^ i . r — v y The screening was based on the usual 

i -/ >, \\ „ ^ v ( 2 fliMc/t m ethod (Maniatis et al. f Molecularcloning1989) 

pn-^j.-.v , , — * Vf'f A~ ^ 7 'J — using the nitrocellulose sheet. 

J ; , * v + _ "J ~ y~'V/ — — ^ oth tw0 P° s '*' ve c l° nes are 0.9 kB, and it 

.... ^ ; f^N J - h ~ 1 ' was estimated that it is not complete length. 
i-r/IH ^liiD^J- (Maniatis et 
al., Molecular cloning, 1989) !l 

W^ A:, 2 fl^Ic/'Pi-VII-; '/ i :j — > (t <Determination of the base sequence of 

'r ot: o . 9 k b T 'c rJ-<"C/c cDNA> Two positive clones were applied to the 

l ^7- k o '^MYv ^ ;h 7t - DNA sequencer (ABI373A), and base 

n iv \ (j)Hi- ififtr»Vii(/»vii-'ii-- sequences of total were determined. 

0 , (1 . ( ,M, f;( . >, , y. f ~\ jv • \ - The sequence previously determined with the 

_ > r ^ tj ( amino terminal analysis is contained. 

~~ " CA ^ \ ^ 7 3 . A) However, the sequence which does not 

li/j^t". t:J^ S-fld ^'J i-^iiii L contain ATG initiating codon, a poly A signal, 

t- : i ; la^i'Vff'Ci'Vj'i: and a poly A tail was obtained. 

L — A 3'RACE method and 5'RACE method are used 

TGFMItii^ K>\ <F ^ A >' '/'*** together on the basis of this sequence. 

/L 7^ 'J -\-r.f /l -J-^l/ci »v- The final sequence shown in Figure 2 and 3 

^ /4;frn ^ .^1 was obtained. 
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V) 



' - -rr-_ -/,;; .,-V- f ^ '/' 
/ — -:r ■ ' ■ > -r f ^ 
1 () /( m^'R K A r r'r L- — - 

r >!u - ^viixi^fe l . urn 

( Maniatis et a 
cloning, 1989) 

I vf ; •;• 

f i -V Y-t— ;.• .) 



ft] I 



I- h ii c. 4 

:J ^ '1' 



\ < 

0 ! 0 5 C 



washing r i j l \ "1'™ h 
i -/:-.. :. c/>*,\ siii-i^u r. 



[Example 2] 

Northern blotting 

A northern blotting carries out the agarose 
electrophoresis of the RNA of about 10 micro-g 
at each lane. 
It blotted according to the previous report 
Molecular (Maniatis et aL, Molecularcloningl 989). 
^ " r u ' 60 degrees-Celsius and 4 hour hybridization 
were performed the probe and a blotting which 
carried out the label by the random primer 
method, using the hybridization buffer of an 
Amersham. 

Furthermore washing was performed by 65 
degrees-Celsius and 0.2*SSC, and the positive 
band was detected with autoradiography. 
This result is shown in a Figure 4. 
" 7 * '--J~ As shown in a Figure 4, RNA corresponded to 
■•rf* M161Ag was detected in P39 (+) substrain, 
.j'^f- However, in P39 (-) substrain, it was 
undetectable. 



ssc 



) ( - ) 



#;tt;--:f-i\i mmak i:.<-fiiy\- 

9 ( -) 'IKt1i"?l±^(li tsiitcfj* 



RT - P C R U: 

Perkin Ermer Cetus c/>^- v h f t 

U^ti. i> b0)\> 3 9 (-) c/) 
m R K r-io^M 2 #'OT<l 

3 [:>]'■• I /:c DNA/^RT-P 

flitt t' i'T/l fcftil i> ) mRNA 0 
WDM ) c D N A i>U ^jftftl^ 1 



[Example 3] 

RT-P CR process 

According to the protocol, it performed using 
the kit of PerkinErmerCetus. 

It confirmed that cDNA shown in Figure 2 and 
3 of a full length is obtained from original mRNA 
of P39 (+) by RT-P CR process, and that similar 
cDNA was not obtained from other mRNA 
containing P39 parent strain. 



[0014] 



[0014] 
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[ </;>*>] Mi] [EFFECT OF THE INVENTION] 

^r}WI(~t, MW^fl^ 1/ ,; ?f This invention provides novel membrane protein 

\1 1 (5 l "\ ^ ^rt'^-^i K M16 1Ag and cDNA which codes it. 

. ^ v- hi w t --7 w i M161Ag accelerates clearance of a human 

,. , , . . , , ... myelocytic-leukemia cell. 

! /; ,f ;'' ^ Therefore this invention is applicable to 

rillK]^' ' 'J ' -7 ^ A^rill:\k ] 7, therapeutic-age nt development of leukemia etc. 
t»-c\ • fcfgwjit, [1[iiL-:'i'-]'/'?/r^' 

[MliuV >ftTiiii4\iii.W|] [BRIEF EXPLANATION OF DRAWINGS] 



[Ml] [FIGURE 1] 

\1 l b l \ g'' '">'i ^t^h'^l^' The figure showing the amino acid sequence of 

/l-WA ^ ' M161Ag 

[M2] [FIGURE 2] 

\I 1 (5 1 A g - — c D The figure showing the first-half part of the base 

N A J>iti.W\^\<J' ft sequence of cDNA which codes M1 61 Ag 

-m 

[B3] [FIGURE 3] 

M 1 6 l A g £3— Ki"-6 c D The figure showing the second-half part of the 

N A(/>f, f „i l ,C|"icl / -'i|t ; Hl -f-i'f[S //^.^c Dase se P uence of cDNA which codes M161 Ag 



im 4] [FIGURE 4] 

P 3 9ft:[±3 'k'DR N A^vE^^k Th e photograph in which the result of the 

th^^^^^'^'-^-M electrophoresis of RNA derived from P 39 strain 

is shown 

[[XI 5] [FIGURE 5] 

P3 9^^mRNfA^bI|! Tne photograph in which the result of the 

Lfcc D N A0y&'mK®]<7>xli% electrophoresis of cDNA prepared from mRNA 

+ such as P39 strain etc. is shown 

[H6] [FIGURE 6] 

mixture primer ^.Mfid^'ir^ The figure showing the base sequence of 

mixtureprimer 

[W 1 1 [FIGURE 1] 
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1 


1 1 


21 


MKKSKKILLG 


LSPIAAIt.PA 


VAN'S OONNDE 


61 


1 1 


8 ; 


Ki.KpvLrrnE 


GKIDDKSFNQ 


SAPEALKAIN 


121 


131 




•VLNCJFKHQQ 


MKQY1DAHR 


ELLfcJlNQLKl 


181 


191 


201 


AlAS'LSKQl) 


RSKRVVA5R3 


OGAFPGVTTF 


241 


251 


261 


GFTACEKMNT 


VIKNVIJISTP 


AUVKYNPHVT 


301 


ill 


321 


iqukdkiixs 


VLKHIKQAVY 


fcTLLDULFX 




371 


381 


VAIiNHVSNTE 


EQAKINNKIK 


EAIKMFKELP 


421 






SAINKAAK-* 






* : -t' U J 







^1 


41 


5 1 


SNISFKKKDI 


SKYnTNAMG 


KQWKNALLL 


91 


1 0 1 


111 


K.QT( rlHINNV 


EPSSNFESAY 


NSALSAOHK! 


151 


161 


171 


KilDHKinii 


YK*FYSLQFK 


IKiiSAFTTGY 


211 


221 


?11 


NBGFAKXilLY 


YN'QKKKSSKI 


Yirr^PVKI.D5 


27 1 




291 


I-SVAOPATTt 


TVRL>NXf"0Y 


VIGVDSDgGM 


331 


341 


351 


KKUYKPYVVK 


DKKADKK*SH 


rGTQKr.K'JT. 


391 


40] 


HI 


tiDFVKYIN'Sn 


KA1.KDGNKIL> 


NVSEKLEAH 



Figure 1 

*: Selenocysteine, **: Ending 



[M2] [FIGURE 2] 



10 20 33 «0 SO 60 

AAGGACATTX igr^AAAAS 7CAAAAAAAA TtTTATTAGG ATTGAGTCCT ATTSCTGCrA 

7Q > B0 93 ;a[ . ii(J ^ 

TTCTTCCTSC a&TAGCTCTT TCrpJTCOAA ATAACCAT^A ATCCAATATT laTTCAAAG 

130 140 1S3 150 17D 180 

A5AAASATW TASTAAATAT *TC\CAAilAA AJGCTAATCS AAAACAAGTT SXTAAAAACG 

1^0 210 720 250 2*0 

C7GAATTGTT AAAATTGAAA CCPJZTTCTTL*. TTACAGATCA AGGTAAAAXT GATCAIAAAT 

2ff0 270 290 2?o 300 

CArTTAACCA AIIAGCmT CAACCrrTAA aacctataaa taaacaaact gstattgaaa 

310 320 330 3*0 3M> 3*0 

TTAACAATGT TOAACCtAOC TZAAACTTTG AAAGTCCTtA CAACMWGCA CmtASCCC 

370 33U 330 43C 110 420 

gacacaaaat rrGAcrwrrp avtggcttca aacaccaaca atceattaaa auurALACTG 

4 JO HO 4S3 460 4"T0 450 

AT3CTCACA5 MAAOAACTT GAAA^AAATC AAATCAAAAT CATTGCTATC GACTTTQkTA 

«?0 bOO 510 320 530 Si<J 

TTGAAACAGA &IACAASTGA TTCTACTCAT TACAATT*"AA rATTAAAGAA IXTGCXITTA 

550 5SC S70 58C 5M 600 

CAACAGGCTA r^CAAlTUCA. ACTTSATTAA CTCABQIACA T5AAA5IAAA WSAGtTtlTHi 

510 S2C tf3C <aC g50 6SQ 

CAirATTTGG TKftGSrGCA TTtrCAGCrS TTACAACftTT TAAOCAA^TT TTWCAAAAG 

570 6B0 «D 700 710 720 

CTATTCTATA CTACAAOCAA AAACATflAAT OlATCXAAAT TTACCACAC* TCACCTSTO. 

7 30 7<0 750 760 770 7«0 

AAT^CACTC AjGTTTTACT G"n*CGTrWAA AAATCAACAC TCTTATTAAT AATSTTT7AT 

'90 300 31C 820 830 840 

CTTCAACACC ASCTGATCTT AAA1ACAACC CAZATG-TTAT CTTATCTGTT GCTQGACCRJ 

Figure 2 
Initiating codon 
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[M3] 



[FIGURE 3] 



Bda 370 E83 890 333 

ClACAVTTIkh. AACTWSACA TLKXJ&HCK AAGGTCAAIA ?ffLAATT3GT OTrCATTCAS 

510 520 93C 943 950 96C 

^-tCAAc^: aaacauwiaa rrcrzACATC xcrrrnAAA cacmtaaac 

373 935 993 10CO *010 1220 

AXiCTGrrrA TGAAACATTA TTRGMCITA rTCTTCAAAA AGAAiAAGtiA "ATAAACCAT 

ioa; io4c 1055 loer itjq iobo 

A7GTA5TTAA A^ACAAAAAA r,CAGACAAAA AAHWUiC^A CrTTGGAACT CAAAAAGAAA 

i39C x;cd h:d :':?c lim 1143 

AATGAATCSi; TGTlXCTWAA AACCACTTCT CAAArACAiA. ACAACAA5CA AAAATTAATA 

1150 ;i6D mo n?o liw i2go 

ACAAAATTAA ACAAOOLMl AAAATTTTTiA AACAATTAjCC AjjAAGATTTC STTAAXTAtA 

122 5 1ZW 1J« 12EC 

TTAArASTGA CAAAGCTTTA AAASATCiGTA AlAAAAn'OA '^AATCtTAtfT GAAAGATTAXi 

1270 IZSO 1790 r-*^ 03 1310 13Z0 

AASCAATTA7 TTC"?13Ca'ATT AACAAGGCAG rAftA^^^^ 7 AATCAAAAAA ATOCTCGAAA 

H4C X33C UGJ 1370 13*0 

7AAATATCAA AAAACJTAIAr TTn^TCTZR ATTTTTCAAC 



ATATrCA^CA ' 



:" T T7~'A Tt 



1390 14C0 J.410 L«20 * ?3C 144C 

AAATTAGATA AAACAGTT7T rCCSlTCTTO 7CTTCAAATX AGATAAATAA CACAAAAAAC 

14Fi3 1470 1*BC 14»0 1SOO 

CmjTAAAA^ TCCCTRA3W, AAA/JUaAOTT GCJUWATATA AAACrTAAAS ACCaAAJTAT 

1510 152D 1 510 15*0 1550 15&C 

TTAACTA^TT AlQUTTTGA GATOGATACG CTTC\T«K? GTACAATGGA TCAATATTTC 

1570 15S0 1«0 1613 16ZQ 

ATTXTSKTIT TfSATAAASW; ATTCACrAOA GAAOTACACT TTAAAAAAAA AAAAMAAAA 



Figure 3 
Ending codon 
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lixture primer 
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Figure 6 (top to bottom) 

5' side primer, 3' side primer 
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[FIGURE 4] 



Northern Wot analysis of M161Ag 
mRNA in P39(+)/(-> ce«s 

P39(+) P39{-) 




Figure 4: Replaced by photo 
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Figure 5: Replaced by photo 
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